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All mathematical expressions are regarded as extending above aad below 
a well-defined centerline. This i3 normally tas level of a fracrien-fcar 


when this is the min connective. 


is the height of K above the centerline 
is the depth of E below the centerline, 


is the width of E. 


Associated with each variable oycifeol V» are its own h » d ; and w..,. Mest 
operator symbols also have their own. dimensions # tut some ./1 j.k 2 ,:h . frac 


tion-bar and parentheses) have dimension functions instead 
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Consider a sum-expression 
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where e and £ are subexpressions. The picture for this afoul 2 hiv-:* the form 


adBDtT TXXiat-• JBC. C^TJJ 



p 1 wu«m -mhohmia x&ar; Tff. .v/ntian. nwt«aH.an»i -j« m 


wherein the a interlines of the subexpressions are liued-us with thvt: of 
the n *" and otherwise the spacing is close. (:(t is undersfcocd the rll 
expression rectangles are already set"Cip with appropriate cic&rancn;; 
around the edges. It may be necessary tc do this in some c ,ore subtle 
way in the final system.) The resulting picture for q will evidan ly 
satisfy the following equations 
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first, from the ends of the tree. on a first pecs. Only then c*a .ho 
coordinates be computed (absolutely or: relatively) by branching ba-.-k 
through the tree on a second post* 

The dimension pass, thus, leads to an intermediate Hot' 3 Hoc xv:e 
which looks like this? s « (PLIKJ e f> becomes 
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where. (E ) ant' (B*) are the similar structures compiled for e and k 

The new lls&Ttructure has twice the depth of the old, with tfu in er- 

pelated levelc carrying the dimensions cl the subexpressions depen’ 

from them. Cmberscme, but anything nose compact looks dangerous. 

The dimension pass works from the ends c£ the structures 
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a car[s ]; 

dima s * list [ a ; w[ s J ;h [ a j; d [ si J; 

[vblCaJ —~-$> return[dima]j; 

b ;.«* cons[dinia;mapliut[cdr[s3 ;h[ [xj ;dJLn[carf:*j J 
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subscripts, exponents, etc.) the triple /w,h,d) will havo to i* mf de ■ 
4-tuple (w,h,d t s)> and js aixl multiply all dimemsiens of j eivls . 

Clt: mat be kept because it. is needed in going back down in tic ccurdlncfce 
pass ♦) 

rhi-i lunc .ion dim. - j a 9 b j eobo lies tact d linens ion e |uat ions c b< vc > jVa;’ 
each operator a« It can he quits comp 1 beata-J in the c-ise of cocra’'n'-n 
like PLUS and TIMES which hove arbitrary >cvs of a,; vim.'•■at./.. 

Question, should the tov picture element:s bo introdase-': hero or 
later in. the coordinate-pass. One reason to do it in the diaavoio, r« ,> fiSS 
is to keep the coordinate-p*ss simple enough to do in the by}'-;, tb- : -i 
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structure in erder that all the work of using dim! be not repeatad on 
the second pars. 

The problem of operators like PIUS end TIME'S is no cxpl te that 
it will probatly be necessary to reduce them (in the pre-dimension pars) 
to binary operators. This will greatly simplify the eoorc 5nai:s Da; s. 
and make simpler the definition of the required ftnetions for zszh opera¬ 
tor o it does make fox some difficulty in aseign.ne.nt of subexpressions 
to light-pen responses. However., this is an ambiguity already fc sreand 
it has to be resolved somehow. There seems to be a special piroblei con¬ 
cerning how the operator is to re-group sums at the console, Hlote that 
the program that reduces PLUS and TIME; 3 to binary r.aed noi; in;rclu.se any 
unnecessary FARM display-elements. 


Expre ss ion-Str uct ures with Coord;nates 

The result of the second (coordinate) pass will replate the C.v # h»d> 
trip las with (.x,y j,size) triples, with special information ass c-ciatc d with 
peculiar operators® At this pcir.t one can compile special lx.fox nation, 
for example, for novel delimitore 2 one could easily ask to display one 
of (.h’S actua,. redaug.^es xn^-^ead o c simple parentheses j ox one >i )u. ?! spec— 
liy 2SSS1 ±asi* ll2FJL J ^n|aLhra£SS s even lines from one symbol ;o another, 

Hero is where our imaginations can be deployed in attempts to improve 
OT ® r what has been typographically practical. One can, for e::,j®>l< , traas- 
lots from a LISP conditional-range statement to the- conventions! m; the- 
naLiucil condxfcxorisl bjiace—nocst*. icn« lucre are int;evesting re£“t > a , '*cl prob' 1 
lerc3 in. form.slis.ing the syntax ar.d semantics of the *\ „ notafcic a for 
S* * fc.'.nal power f»e,-,ies.. so what extent can one apply difference 
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each picture-element; when a trap occurs, the PDP-1 should then ccrpute 
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element on its top level* tlhis Infonnatnon can be reconstructt-nd ov 
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